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We, Binz RONTSDwra, Mathtxpi Ham- 
swgw and Futz Roy Htwrsnwi*, «U three 
of 2431 N. Ventura Avenue, Ventura, Stite of 
California, Cm Frbdbsic Hontsxngbr, of 
272 Dorothy Street, Ventura, State of Cali- 
fornia, James William Ellison Hakes, of 
309 Manzanita Drive, Ventura, State of Cali- 
fornia, tad Joel Lm Glenn, of 290 East Oak 
View Avenue, Oak View, State of Caltforma, 
United States of America, all dnaeni of the 
United Sates of America, do hereby declare 
the niture of the invention, for which we pray 
that a patent may be granted to us, and me 
method bv which h is to be performed, to be 
particularly described in and by me following 
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The present invention relates to subsurface 
well equipment, and more particularly to pro- 
duction linen and similar pipe adapted to be 
disposed m well bores. 

Production linen or pipes installed in a 
well bore have rigid jamts amuBCting the lmer 
sections together. The joints may include 
mtervcnmg coupling ma often screwed and 
rigidly attached to the liner or oipe sections, 
crmreaded portions integral warn the pipe or 
liner sections themselves mat are screwed and 
rigidly secured together. Regardless of the 
i peca c mode of securing the liner sec r inns to 
one another, die pints are rigid, allowing no 
relative movement between adjacent finer sec- 
tions to occur. 

As oil, gas, water, or other fluids are re- 
moved from the producing zone or stratum, 
subsidence of the partially or fully depleted 
formation nay occur, the producing nee 
foreshortening and imposing compression or 
bending loads on the rigidly connected pro- 
ducrion liner or pipe in the wetl bore, when 
the loads due to subsidence of the f carnation 
become great enough, they cause failure of 
the liner or pipe, usually at one or more of the 
joints, since the joint strength is ordinarily 
only from about sbrty per cent to about eighty 
per cent of the strength of the liner or pipe 

"^rfcject of me present fervent** is to 
IPrU* 3i.6V.] 



provide a finer ot pipe conatruco^ capsMe of 
aunxnatfeaOy adjusting itself to compensate 
for excessive loads that would othe rwtae be 
ta poscd on the construction due to formation 
tufrridfnee th»gfry tmmmhing the qjpuuuul t v 
for failure of the liner or pipe, parnculady at 
its coupling junta. 

Another object of the invention is to pro- 
vide a liner or pipe construction which is anto- 
rnatkally adjustable k length by a subsiding 
formation when a predetermined load is im- 
posed on the Hner or pipe construction by 
such formation. Preferably, the prede- 
termined load Is no more than the yield point 
of a liner ot pane section. 

A further object of the mvention is to pro- 
vide a liner or construction which can be 
snnxnadcally sncrntned by a subsiding forma- 
tion when pSacsng an excessive compressive 
load on the construction, and which can be 
automatically lengthened by the subsiding 
formation in the event it imposes an excessive 
bending or tcnaue toad on the construction. 

Yet another object of the mvention is to 
provide a proooxtion liner or pipe joint oonv 
prising companion male ox female eaetn e ata 
capable of shHting krn^ftudinally with respect 
to each other when a pr ed e te r mined load is 
placed thereon, such toad preferably being 
less man the yield point of the liner or pipe 
sections which the joint secures tog ether. 

I n order that the invention may be fully 
understood some examples in seem dance with 
it will now be described with reference- to tiie 
accompanying drawings In which: — 

Figure 1 is a diagtisnsatic view through t 
newly completed well bore, disclosing a pro* 
ducnon liner in the well bore and in its 
oRgmal poaitioo thereto. 

Figure 2 is a view auxular to Figure 1 dis- 
closing a possible condition of the well liner 
after one type of subsidence of the producing, 
fcorittarjon* 

Figure 3 la a view shnfiax to Figure l s dis- 
closing the condition of the liner as a result 
of another type of subsidence of the produc* 
ing forn moon. 
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Rp«4 b « kngindiaal eectko, with 

»ete together! 
,, ^f- 5 it » croR-iccDon 

P«n» «f *e Kant it another teliWpoiWoo; 

■gt of the invention; —wu- 
Kg . 12 ii a combined haghudinal taction 
«dridc eWo^l view t^Zto^ 
tatae* of *e invention, wSflTpmifa 
prww of bong isemhled » erne anoAer 
. «g. 13 a i view thnihr to Fir 13 
d£»g « tarter T^StS ftfp£ S 
Poat a i Wt complete assembly, ' 



Kg. 16 ■ » »iew similar to fig. 15, sk-, 

<J?LE[ k tt ta ? 1 ? rie J»»M6n of ax ef 
« iwanucg bars to hoUW*; 

un-Li # 10 f 0I >«ric projection feokirr 
«P*M*y Cram the lower eudofAT«m2 

tectum removed thcidTwn; 
• mSi l l k ***F^*c view 2hmmh« 

«f. 20 a a view similar to F» iq 

As diidaeed in figs. 1, 2 and 3. 1 Kno. in 
« » ««g of pipe, Udi^SlX^^ 

«£toinewpof thehofe. TteWio* 

14, 15 that It BtBUBKM hTirff 

il* coupling, 16. ^ * raa - 

fc.i^t*^ prodoc6 * 0 a » pipe 10 it 

ttfktife. Orally, the prod^nTS^ 11 
iu """g straight 10 the well The 
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P?*a« too the mteria of the Unex^ng za 
■ewly completed wdl, it w01 retain fart! 

5^"W • amount of sob- 

or foresoortenme of the W. 

toes&wening or ahriakj^ 2? ±a2? 

ST™ 5 «eeed» the Bzeosth of the 
or co^hog, 16, . Whw^Si^ 
at each pout or points. Th» & T»SJjS^ 

length, ttoe beiS^ e^^TT* ^ 
gaWby a having, or lata^2ovmS?Sf 

of the HnX^L' ' "W Ttartint li 

V^normi! load anS^t^J^' 
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against relative movement* relative uiuveiuent 
between the section* bebf permitted only 
tip on the liner 10 being Rejected to preie- 
tennined excessive ktds. rYeferabty, the 
mavfnmtm loads to produce relative movement 
by the subnomg ronnanon upon the liner sec- 
tions wIS be equal to the yield point of a liner 
section 14 or 15- 

Id the loan of invention disclosed in Kgi. 
4 to 10, iochwve, adjacent liner sections 14, 

15 are rft n ,t ^ t|ft d to each other by a coupling 

16 that will attach the sections against relative 
movement under n oH nal loads imposed there* 
oo j but in which the connection will shear to 
permit relative longitudinal movement between 
the tactions 14, IS when ibnonnal loads are 
hnposed thereon, At s rjecafic a lly di s cl os ed, the 
joint between adjacent sections mcrodet ■ 
tubular coupling 16 having an upper screw- 
threaded box 18 receiving the screw-threaded, 
lower pin end 19 of an upper liner section 14. 
Adjacent me lower end of the box is a stop 
or limit shoulder 20 designed to hunt upward 
relative movement of an adjoining lower liner 
section 15 whkh is teJescujpically arranged 
wnhio the cocking 16, extending upwardly 
thereinto from its lower end. 

The coupling 16 ha a pair of diametrically 
opposed upper shear rin g segme nts 21 Integra] 
therewith and extending inwardly of the inner 
wall 22 of the coupling to a small extent* 
which may be equivalent to the depth of a 
screw-fcread in the box 18, although such 
depth can be varied and is not critical These 
upper Mgments 21 e xten d only part wiy 
around the inner wall of the coupling. As 
specifically disclosed, they may extend slightly 
less than 90 degrees around the coupling wall 
22. Disposed below and spaced from the 
upper ring segments 21 are a pair of diametric- 
ally opposed Tower ring segments 23 integral 
with the oouphne 16 max are an longitudinal 
alignmenr with the upper ring segments 21 
and of the same arcuate extent. Disposed 
below the lower ring segments 23 and spaced 
therefrom are a pair of diametrically opposed 
atop or limit ring segment* 24 m alignment 
with the other segme n ts 21, 23 and p os ses si ng 
substantially the same aroasre extent. These 
step ring segments 24 are integral with the 
coupling 16 and are of a much greater length 
than the upper and lower shear ring tegmrmi 
21, 23. As a matter of fact, each set of shear 
ring segments 21, 23 is of a relatively small 
longitudinal extent, so as to shear from the 
wall of the coupling when subjected to a cer- 
tain pre detail u ived * r ** Tirm,m load. For ex* 
ample, the rnaxirmsn load may be the yield 
point of a finer section 14, 15, which would 
stfll be substantially less man the ultimate 
strength of the screw-threaded joint between 
the ptn 19 and box 18. 

At me upper end of the lower liner section 
15, a pair of diametrically opposed coupling 
ring segments 25 are provided which are in- 
tegral With the liner section 15 an 



outwardly from its periphery. These coupling 
ring segments have substantially the same 
arcuate extent as the shear ring segments 21, 
23 and storing segments 24, but are rela- 
tively Jong longinKhnalry of the sjppa x a t u 
as to have a much greater shear strength 
mat of the upper and lower sets of shear rings 
21, 23. The outside diameter 15a of the upper 
portion of the liner section is shjtbriy less 
man the inside cttupctsa across the upper 
shear ring semBonta 21» lower shear ring seg- 
ments 23 ano lower stnpring segments 24* to 
permit the lower liner section 15 to telescope 
within the coupling 16 itself. Srailaxfy, the 
o utsid e diameter across the coupling rix 
ments 25 is subssssinauy equal to the 
diameter of the coupling wall 22, to 
the lower liner section 15 to 
auy within the coupling V 

h h to be noted that the arcuate spaces 26 
between the shear ring scs^ncnta 21 and 23 
and die stop ting seggentg 24 are slightly 
greater in extent than the arcuate extent of 
the coupling ring — grrmTr 25, and that t he 
arcua te spaces 27 between the coupling ring 
. segments 25 are slightly greater in circumfer- 
ential extent than the shear ring segments and 
amp ring afgmrnrs. Accordingly, the lower 
liner section 15 may be tossed so as to place 
ha coupling ring «y«r* 25 in sjjgnmcnt 
with uVe arcuans spaces 26 between the shear* 
tog and stop ring segments 21, 23, 24, and the 
latter in ■ty**^* with the arcuate spa rry 27 
between the ripy^ng ring When 
m such aligntnfnt, the lower liner section 15 
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can be moved upwardly into the couphng 16 
until co upl ing nag aemnenrs 25 are disposed 
between the lateral planes of the upper and 
lower shear ring •y^ft 21, 23. Eacn conp- 
ung ring segment 25 baa a lonctudmal extent 
mat is sfaghtiy less than the distance between 
the upper shear ring segments 21 and the 
lower shear ring segment* 23, in order that 
the insertion of the lower liner section 15 into 
the coupling 16, with the WM1 ri*T > C ring seg- 
ments 25 disposed isj^nrr the longitudinal 
space between the upper and lower segments, 
will permit the lower liner section if to be 
turned spfproxmsatery 90 degrees, so as to 
shift the counling ring t~»*» 25 into posi- 
tion between the upper and lower shear ring 
segments 21, 23. With the coupling ring teg- 
menu) now disposed m jo n mr nc an al " 
with the upper and lowersEntr ring 
relative rotation between the nans may be 
Ml by ttVeaihng screws 30, or the use, 
conmsnion holes 3 1 in the couphng on 
opposite sines of each shear ting segment 21, 
23. these screws being engsgeable wjth the 
side edges of the ***iM'ng xmg segments 25. 
The couphng ring segments are men hi posi- 
oon in which then* lower etujs are cngs geable 
with the upper ends of the lower snear tang 
segments 23, and then* upper ends are ensage- 

• k>WCr ^ °* OPPO ahear 

ring segments 21, 
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JSL rf A ,««w«eiaen£ deacrftxd, 
which is shown f n fully assembled poshionin 
His. 4 tad 7, the bier User secSonlS t 
5 5^ J^*^ 5 ^ cw*^ 1^ and k 
3 wtrf the screw-thre»ded atacbraent of fee 
fff% 16 to me upper Boer section 14, the 
lower liner lection it securely stitched to the 



few section. Accccdmgly, the unuer 
, A tod tower Ihwsecuons 14>15«n be moved 
10 es e unit in the wellborn? * 

When the liner string 10 is assembled with 
fee joists described being used, the longi- 
tndmal bsdi between t lower liner teaknW 
rod t coupling 16 will be mnsnntted between 
15 the coupling nng segmenti 25 and cither die 
Upper shear ring segment, 21 or the lower 
s^ rag eepewa 23, depending 1900 the 
direction of the load. To insure that the forces 
tr ansmit ted between the counting sine ser- 
20 nests and die shear ring segments not 
tend to expand die couollnejs 25 or collapse 
the hrer section 15 itself, die contacting facet 
32 between the upper and lower ends of die 
coophng ana segments 25 and the shear ring 
25 segments 21, 23 may be slightly undercut! 
•Such undercutting raids the presence of any 
components of forces either tendtna to expand 
ttecoonhoa 16 or to coUtose die liner section 
15. Uns t> due to the fact mat the under- 
30 cuumg will actually cause fee load to tend to 
pufl fee shear rinse 21, 23 inwardly and the 
coupling ring segments 25 outwardly, 
hi fee use of the apotrarnt specifically dis- 
« f^J! wring 10 is run m fee 

35 well casina 13, the serine being of a length 
feat corresponds to the thickness of the nro- 
$^«^» h ^ tor example, may be from 
100 to 2,000 feet The imer sections 14, 15 

an SLST^Jii? "ff*** bv means of the 
40 soearabJe mterconnecdng joints spechVaUy 
described, which firmly secure fee sections to 
one another against relative longitudinal move- 
ment. The liner string 10 is lowered through 

45 well bore therebelow, being supoorted from 
the lower portion of fee well casing 13 by a 
sun^ lmer htnger 12, wife feefawer end 17 
of fee jlmer jmng spaced from fee bottom of 

fdan^m the manner disclosed in Figs. 4 and 
Awnhfee coupling ring segments 25 dis- 
posed between the upper and lower sets of 
few nog segments 21 23, fee screw* 30, or 
me like, preventing relative rotation between 

55 the coupling 16 and fee liner section 15 tele- 
- sensed feenevrithin. 

fa a newly completed well, fee normal load 
^*LL°2!f will be feat due to fee weight of 
feeHner below each joint, fee nrofesemgnoe 

60 II having its initial feictest and poanto 
The Pjoouction from the zone will pWmTo 
fee well bore and into fee perforations in fee 
user 10, cotmnumg on up through the liner 

« «d fee wdl caxini 13 m the to^of the bak. 

65 Should fee p o/udng zone 11 subside ate 



fee well has bees in production for a certain 
period, as 1 result of partial depletion of the 
gSAoO, water, or other fetid* fee prodncinf 
tone, it might tend to shift fee finer 10 down- 
wardly and impose a c onmrcsafve load there- 
on, such u disclosed in Kg. 2. Such com- 
pressive loads would be transmitted ferouab 
{J*5per shear tin} segments 21 to fee coup- 

aents 21 is prereraWy so greater than fee 
fWd pmntof . Uner^^ coo*£sJve 
load pa fee liner section would be resitted 
until it reached a maximum value at which the 
upper shear rings 21 would shear or be 

22 of fee cousin* 16. When such 
tiwnppug occurs, fee user section 15 
wm telescope relerivdv in an upward 
direction in the counting 1$ such re- 85 
jative movement lelicvmsj the canuesalve 
load, it not c omp l et ely euunnstmg it lie 
anew* of telescopic inownenToJ the hner 
S^L\ 5 « ^S!^ ffwardly wxfem fee 
2^^i^^.«W«»ent of the 
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£*F SWS* ^wfih fee upper stop or 
femt shoulder 20 on fee coiu3lin7l6\ a 
fee event feat such shear rSiSuenVfeS 
down mrouah the liner section SbyfecS 
memem of the upper end of the hner section 
15 wife the liner shoulder 2a 

• iLV?"!?^* ***** fee jomr pro- 
vides ljr ftexAy m the liner striSglcTby 
pcrudtdng relative telescopic movem e n t when 
fee yield point of the liner string it reached 
fee compressive load imposed by fee product 
tog wne and fornjation shearing one or more 
bearing segments 21 and allow- 
ing tncUner section or sections to move tela- 
J^S each other and thereby 

considerably dimmish, or completely relieve 
fee compressive load. This, of cnurse/nrewnM 

flan m fee producing zone causes a subsidence 
or movement of fee formation is a lateral 
V***** jo raj. 3, or in 
fee event feat mere u lateral formation movo- 
nwu an the region of fee liner string from 
some ofeerauise, such movemem n»yoaS» 

snssuned from each User section 15 feroufe 
coupling rmg segments 25 to fee sower 

nog segments win be sheared or dtsnzrted 
from fee conpiing 16, allowing rdativToW 
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ward tcfcscopic aomnent of ibe liner section 
15 with respect to the coupling W. Su ch 
downward movement can occur to t nej» Uwi 
liabcd by engagement o£ die shear at^ n i mtn 
5 23 witb mt lower stop or Hmit ring aegmenu 
24 on the coupling, in Hit manner fflustrated 
in Fig. 8. The ability of the Hner sections 15 
to move in s separating direction witb respect 
to each other will relieve the tension to the 
10 liner string 10 and prevent fas rsilure, particu- 
larly ax one or more of the coupling |omta of 
ibe lma soring. 

Accordingly, it is evident that by the use of 
the shamble joints or couplings between Ifae 
15 liner sections 14, 15, the applicants have pro- 
vided for automatic compensating in the length 
of the finer, m the event that abnormal loads 
are imposed thereon. Abnormal compressive 
t pa da will result in shortening of me Uner 
20 ttring 10 because of the relative upward tele- 
gcoping of me upper ends of the liner sec- 
tions 15 within me couplings 16a whereas 
abnormal tensile loads imposed on the lmer 
will effect an automatic elongation of me 
25 liner 10, by virtue of the ability of the Hner 
sections 15 to move downwardly within their 
associated couplin gs , Failure of the point* b 
thereby prtvenicfl, inasmuch as excessive 
loads cannot be imposed upon them. 
30 For the purpose of preventing solids, such 
as sand and the like, from packing between 
the lower lmer section 15 and me coupling 16, 
which could possibly interfere with ibe rda- 
rive telescopic action between these two parts, 
35 suitable sealing devices art provided there- 
between. The coupling 16 extends downwardly 
below the lower stop or Hmit ring segments 
24 and his a circumf erentially continuous 
move 33 therein, m which a rubber or rub- 
40 ber-like seal xmg 34, such as an u O n ring, 
can be inserted. This seal ring bridges die 
tobeumdal dearance space between me wall 
22 of the coupling and the periphery is of the 
Hner portion 15, and firmly and alidabiy seals 
45 agalost the latter, thereby preventing solid 
particles from passing upwardly between the 
lower Hner section and the coupling. 

A nibber or rubber-like seal ring 35, such 
as an u O n ring, may aho he provided in a 
50 peripheral groove 36 formed in an upper ex- 
tension of the lower liner section 15 substanr 
dally above die coupling ring segrnents 25. 
Ibe grooved portion of the lmer section wiQ 
be disposed above the upper shear ring seg- 
55 meats 21 when the coupling ring segments 25 
are located between and in alignment with the 
upper and lower shear segments 21, 23, after 
which the seal ting 35 ts disposed m the 
groove 36 and bridges the dearance space be- 
60 tween the liner section and me coupling, slidV 
ably sealing against the wall 22 of the latter, 
thereby preventing sand or other aoHd mater- 
ials from passing downwardly between the 
liner section 13 and me counhng 16. 
45. By virtue of the upper and lower eeii rings 



35, 34, the anxmltr space between me liner 
section 15 and coupling 16 b kept free from 
solid foreign matter, which might interfere 
witb appropriate ttteacopina; between the 
lower Hner section and conphng, in the event 
the upper or the tower shear ring — 
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The upper and lower seal tings 35, 34 are 
mserted in place after me Hner section has 
been assembled to me coupling. Following 
such assembly, me lower seal ring 34 nay be 
moved unwarily along, the Hner section 15* 
t hr o u gh me space between me lower end of 
the counting and the Hner sections, being 
pressed mto the internal groove 33. 



Hurly* after appropriate assembly between the 
Hner section 15 and coupling 16 baa occurred, 
me upper seal ring 35 naw be inserted mroucb 
me acrew-mreaded bos IS and forced over me 
upper end of the hner section and through the 
amrolar space between its tapper end and the 
wall of me conpHng into me peripheral groove 
36. 

In Hcu of me apedhc coupling flrostrated 
in Figs. 4 to 10 inctosive, by virtue of which 
me end of one Uner section 14 b screw- 
threadedly secured m the cmmling 16, and the 
end of me other Hner section 15 a secu red to 
die coupling by means of the ab eetable ring 
segments, both ihe "fT*' and lower hner sec* 
rices 14a, IS may be secured to the coupling 
16a by ahearsble ring segments, as disclosed 
in Fig, 11. The lower Hner section 15 is 

as described h connection wim che other em- 
bodiment of the invention, ShmUrry, the 
lower portion of the upper Hner aecrion 14a 
ia cccarrueted in die same manner as me upper 
portion of the lower Hner section 15, being 
telescoped within the upper porrioa of the 
coupling sleeve 16a, which is constrncfrd the 
same as ia lower pornoc- Thus n» coupling 
sleeve wQl have a Hmit shoulder 38 to be enr 
gaged by the lower end of die upper hner sec- 
tion 14, and it will also have upper and lower 
seta of shearable ring segments 23, 21 integral 
with in wall 22a. these segments wul have a 
shear strength no greancr man the yield point 
of the liner section Me, and will possess the 
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same arcuate extent as the lower acts of seg- 
ments 21, 23, the upper set 23 berna spaced 
from the lower sets to enable the coupling seg- 
ments 25 on the upper hner section 14a to be 
disposed therebetween, the upper screws or 
pins 30 being screw-threaded m the upper 
holes 31 to prevent removal of the coupling 
segments 25 from their aligned position be- 
tween the upper and lower segments 23, 2L 
Smalarly, the upper end of die coupling sleeve 
16a will have stop or limit ring -p*—— 24 
in alignment with the ehcarahle ring segments 
23,2t 

If slip joints for the adjacent end portinrii 
of the upper and town Hner sections 14a, 15 
are used, as disclosed in Fig. 11, the subject- 
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fag of the liner sections and mtervecmg coup- 
lings to excessive compressive loads cto result 
in shearing of the upper ring segments 21 in 
me lover portion oi the coupling 16a end of 
5 the lower nag segments 21 in me upper por- 
tion of the coupling, allowing the liner string 
to shorten. Ine extern of inward Trlrr^ring 
movement of tne upper and lower una sec- 
tions 14 15 with respect id the coupling 16s 
10 » limited by engagement of the upper ends of 
the zmg segments 21 with the oowinvardry 
directed coupling shoulder 20a, and by en- 
gagement of the Jower end of the upper uner 
section 14o with the upwardly facing coupling 
15 shouloerBS. "^^^ 
In the event excessive tensile forces are im- 
posed oo the uner sectkns and the intervening 
couplings, then a shearing of the tower ling 
segments 23 in the tower portion of the coup- 
20 bug 16a and of the upper ring segment 23 m 
die upper portion ot the couptmg can occur, 
allowing nut upper and lower sections 14c, 15 
to move in laogitodinal directions outwardly 
of the coupling to the extent limited by en* 
25 gagement of tne lower shear * y™T?* 23 with 
tne lower limit ring segments iA and of the 
upper shear segments J* with the upper limit 
segments 24 in tne upper end of the coupling, 
with die double soear&bte joints di aaoaed 
30 in Fig. 11, twice the range oft relative longi- 
tumnaj movement between adjoining coupling 
sections can occur. As a matter ot net, oniy 
one set of segment*, such as an upper set 21 
Or 23, mar snear at a particular tune, and it 
35 woul d then take further subsidence of the 
formation to again impose excessive compres* 
sive or tensile toads on the hner string to 
cause a particular set of ring segments in the 
other portion of the coupling to shear (such 
40 «? » the lower portion), to snow further rela- 
tive movement between the liner secti o n s 14a, 
15 and the coupling 16a, winch will prevent 
failure at a joint or at a piurahty of jamrx, 
In the farm of invention duciosed m 1%. 
45 11, s and and similar soud matenus are pre- 
vented trom entering the spaces between tne 
upper liner section i4a ana the cotuumg loo 
and between the lower liner secnoa io ana tne 
coupling 16a by providing a scaling device at 
50 eaca end ot the coupling. Aims, tne lower end 
of the coupling sieeve may extend oownwarcUy 
below the stop nng segments 24 to s relatively 
email extent, this portion having the internal 
groove 33 adapted to receive tne rubber or 
55 rubber-like seal ring 3i This seal ring wilt 
bridge the annular space between the lower 
liner section 15 and tne coupling 16a, in order 
to engage the lower Uner section, and will, 
therefore, be incapable of withstanding sub- 
60 ssantial pressures. However, such pressures 
are sot encountered in the use of the liner 
arrangement, die seal ring still being effective 
to prevent sand and similar solid particles 
from pawing upwardly between the lower Imcr 
65 section 15 and the coupling 16a. 



A simlrsi seal arrangement iney* 
between the upper liner section 14o and the 
coupling sleeve 16a. The coupling extends 
upwardly above the upper stop sing — gim^r* 
24 and has a drcumfercnriaDy continuous few 
oernal groove 33 to receive a rubber ce rubber* 
fike seal ring H such as an - O - ting, whkh 
beats against the periphery of the upper Kner 
section 14a. 

Both the upper and lower seal rings 34 may 
be disposed m their groove* after the par- 
ticular hner section against which they bear 
has been inserted to approximately aaaembkd 
position witiiin the coupling sleeve 16a, Each 
seal ring 34 can be forced through the clear- 
ance apace between a hner section, and the 
coupling and into the groove 33 in which it is 
to be contained. 

In the form of invention disclosed in Fsjs. 
12 to 20, inclusive, the apparatus is generally 
the same as disposed in rig. 4. Irua, the 
upper hner section 14 aj screwed to a tabular 
coupling 166, mere being a lower liner section 
15 piloted or telescoped upwardly within this 
liner section 15 has a 
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- 7 --— * ,/Ine lower liner section 15 has a 90 
diametrically opposed pair of coupling ting 
segments 2d m extenocd length at its upper 
portion which are adapted to be placed he* 
tween an upper cifeumferentially cnrituiuous • 
shear ring 2io integral with the coupling wall 95 
22o and crtenrling inwardly therefrom, and a 
pan- ot otanwrfduiy opposite lower snear nng 
segment* 2J, wnico have tne same arcuate ex- 
tent « the shear nng — g"»»n of the other 
tonus of the mvesnon, and which also have 100 
the arcuate spaces 26 ther eb etween through 
which the coupling ring segments can pass 
when the lower uner section 13 is being assem- 
bled in the coupling. Moreover, as in the 
other form of tne invention, the coupling 166 105 
has the stop or ihsir ring — gmw»t« 2a or eub- 
stantial length integral therewith, spaced 
arcuately from each other by a suuuaeox dis- 
tance to permit the coupling ring segments 25 
to move therebetween when the apparatus is no 
being aswmhled 1 be lower shear ring seg- 
ments 23 and the step ring segment! 24 are, 
of coarse, in lengimrtma) alignment with each 
other and possess tne same arcuate extent, the 
coupling rmg segments 25 on the liner section 115 
15 also having the same arcuate extent as die 
part* just described 

The lower hner section 15 is inserted km 
the coupling 166 m an upward direction in 
the same manner as the apparatus disclosed an 120 
Fig. 4, the coupling ring segments 25 moving 
through the arcuate spaces 26 between the 
stop nng segments 24 and the lower shear rin* 
sfgmmrs 23, until such *^pling aegments en- 
gage tiie underside of the contmuous shear 125 
ring 21a. When web engagement occurs, die 
liner section 15 can be rotated aporoxnuately 
90 degrees to place the coupling rang segments 
25 between the upper shear ring 21c and the 
lower shear ring segments 23 and in full align- 130 



0B/03/e0 18:24 REEDFAX + 7136234846 



NO. 478 P008/016 



10 



15 



20 



35 



50 



55 



60 



inent with the latter. Tbo lower uner section 
1? ii thm namtained h wen *%ned position 
by t pw of arcuate lock bi^ or retainer teg- 
menta 30a which are each of an arcuate extent 
corresponding to the arosm space* 26 be- 
tween the nop ring ygnwitf* 24* wmch is the 
me extent as earn between the lower shear 
ring segments 23. Each lock bar 30a tbo baa 
t length which k substantially equal to the 
^iymr^ fmrm the lower end of the upp er CDD- 
tinuous then ring 2Io to the lower cadi of 
the scop ring fy^ 1 24. In addition, each 
atop ring segment 30o baa a fhirhrta which 
si substantially equal to the radal distance 
between the peppnery of the lower user sec- 
tion 15 and the wall 22o of the tubular coup- 
ling 166. 

wkh me coupling ring segments 25 in aKgor 
meox with the lower shear ring segmenxi 23> 
the segmental lock ban 30b are inserted up- 
wardly through the arcuate spaces 26 between 
tbe stop ring segments 24 and also through die 
spaces 27 between the coupling ring segments 
until the upper end of the lock bar engages 
me continuous shear ring 21a. When such 
engagement occurs, a spring-like holding 
finger or lug 50 struck outwardly from the 
lock bar will spring into a depression or recess 
51 drilled into the wall 22* of the coupling 
16b, win the lower end 52 of such recess be- 
ing disposed transVersely, in order to engage 
the end of the holding tag 50 and prevent 
withdrawal of the lock bar 30o from the coup- 
ling. The spring finger 50 can spring in- 
wardly to permit upward passage of the lock 
bar 30c to the fullest extent until it cccxactt 
me cectmuoua shear ring 21a, the finger then 
inherently springing outwardly into the hold- 
ing depression or recess 51 in the coupling 165. 

The other lock bar of the pair is then in- 
serted upwardly between die liner section and 
the tubular coupling 16b through the other 
aligned arcuate spaces 26, 27 m the inner and 
outer members 15, 16b, and dug lock bar win 
likewise engage the upper continuous shear 
ring 21a, its spring finger 50 inherently shift- 
ing outwardly into the depression or recess 51 
to prevent return movement or withdrawal of 
the lock bar from the coupling. 

With the parts m the position so far 
described, the side edges 53 of each lock bar 
engage the longitudinal edges 54 of the soup 
ring segments 24, which prevent arcuate 
shining of the lock ban 30a within the tubular 
coupling. Such shifting win also he resisted by 
the spring fingers SO. The upper portions of 
die lock bars also cover substantially com- 
pletely the arcuate spaces 27 between the 
coupling ring segments 25, preventing such 
segments from turning. Rota t ion of the lower 
liner section 15 with respect to the coupling 
is further resisted by the engagement of the 
upper portion of the lock bars with the aide 
a end edgt) of the lower shearing segments 
23. 



The seal stag arrangement in the form of 
mvenoon shown in Far*. 12 to 20, inclusive, 
is essentially che same as disclosed in Fig. 4 
Following assembly of die lower bner section 
15 in the tubular oonplmg 16b* with the lock 
bara 30c msertcd in place, die lower seal ring 
34 can be moved upwardly along the liner 
section 1$ and cm be forced wxmm the in- 
ternal groove 33 m the lower portion of the 
tubular coupling 16b, the seal ring engaging 
the periphery ot the lower uner section, it is 
to be noted mat the lower end 55 of each lock 
bar ties m substantially the same plane as the 
lower end of the atop ring segments 24, the 
stop ring segm ent! and sock cart toning t 
substantially cncun^fcreutiBlly continuous 
shoulder against which the seal ring 34 can 
bear. Accccarngry, the a mi tang 54 is not 
only capable of preventing upward passage of 
aohd rarriries between the lower hner section 
15 and the coupUng 16b, bur me tact that the 
seal ring is backed up by the stop ring seg- 
ments 24 and the lock bar sepnents 30o 
around its entire thiuujference enable It to 
withstand substantial pressures te n riiu g to urge 

k me 
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the seal ting m an upward direction ' ^° 
drawings* 

The upper seal ring arrangement Is 
ttally the same as drxtoscd in Fig. 4. How- 
ever, as a the form of mvenuon shown m 95 
Figs, 12 to 20, inclusive, the upper seal ring 
35 can engage die upper turf ace of the con- 
tinuous shear ring 21a m aiVtiiinn to the wan 
22b of the tubular coupling. The fact that 
such shear ring 22a is umihnimt affords a 100 
t backing for the seal ring to cause h to 
subs tantial feral pressures acting in a 
downward direction thereon. 

Wttn tne parts ruuy asscmnled, relative rota- 
tion between the hner section 15 and the 105 
coupling xoo cannot occur, by virtue of the 
locoing acnon or me elongate nan or retainer 
segments 30a. If the Jamt is subjected to ten- 
sjon m excess of the sneer screngtn of the 
lower ahear ring argmmta 23, tnen such seg- j 10 
menta wUl be disrupted, allowing relative 
downward movexnent ot tne lower uner sec- 
tion 15 with respect, to the ^y 1 "^ *6b* no til 
the sheared segments 23 engage the lower 
limit ring segments 24 of the coupling. Dor- us 
ing such downward movement, me coupling 
ring segments 25, as well as the sheared lower 
sing srynrmal portions 23, slide m straight 
fine patns down along the wall of the tubular 
coupling 16b, being guided by the aide edges 120 
53 of the lock bara 30a. Even when engaged 
with the lower atop ring segments, the coup- 
fing ring segments 25 seal engage the side 
edges ot the lock bara, to prevent relative 
rotation between the finer section, 15 and the r>s 
coupling 16b. 

Instead of the lower shear ring aegmenta 23 
being disrupted m the manner just described, 
if the joint is subjected to an abnormal com- 
pressive load sufficient to shear out segmental yo 



08/03^ 16:25 REEDFAX 4 7136234846 ^ NO. 478 P009/016 



792286 



portions of the upper continuous shear tint 
llo, the coupling ring segments 25 on die 
finer will disrupt cosmetically opposed seg- 
ments of the continuous shear ring 21s from 
5 die wall of the tubular coupling, as well as 
from die adjacent portions of the cootinuoos 
shear ring in alignment with the lock bars 30a, 
the liner section 15 moving relatively upward 
within the tubular coupling to the extent de- 
10 ' tennined by engagement gd the upper end of 
the liner with the lower end of die upper hner 
section 14. When such engagement occurs, the 
lower portions of the coupling ting segments 
25 will still be disposed between the remaining 
15 segmental parts of die continuous shear ring 
21a adhering to die tubular coupling 166, 
which will couple the liner section 15 to die 
xubular coupling 16b against relative rotation 
therebetween, insuring a proper telescopic 
20 movement between the liner section and die 
coupling after die aforenoted shearing action 
of the segmental portions of die upper con* 
Sinuous shear ring has o ccurr ed. In other 
words, the liner section 15 would then be free 
25 to move downwardly with respect to the 
tubular coupling 166, inasmuch as the coup- 
ling ring segments 25 cannot turn and be dis- 
posed above die remaining pans of the con- 
tinuous shear ring 2U, which would engage 
30 the upper ends of the shear ring portions re- 
maining; integral with the coupling wall 22b. 

As m conneczion with die other forms of 
the invention, the upper and lower shear ring 
members 21, 23 may be proportioned to shear 



|5 when a load substantially equal to die yield 
point of a liner section is reached, whkh is far 
below the ultimate strength of this liner sec- 
tion. Accordingly, assurance is had against 
failure of the finer 10 as a result of being rub- 
40 jectcd to •Dttormal compressive loads, as well 
as abnormal tensSc or bending loads. 
What we claim is: 

1. A tubular string adapted to be disposed 
in a well bore characterized in that it com- 

43 prises an outer tubular member, an inner 
rubular member telescoped within said outer 
member, cne of said members having a trans- 
versely extending shearable portion integral 
therewith and extending at least partly there- 

50 around, said other member engaging said 
rhc arable portion to transmit ionghunuitl loads 
merebetween, the force required to shear said 
portion from said one member being substan- 
tially less man die ultimate strength of one of 

53 sail members. 

2. Tubular string according to claim 1, 
characterized in that the said force h substan- 
tially equal to die yield point of one of said 
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transversely extending coupling 
posed berwuiu and engageable w/ 
and lower portions to tram 
between m both upward and 
dons. 

4 Tubular string according to 
3 characterised by stop means on said 
bets for Urmting me extent of ' 
meat between Bid members 1 m 
at least one of said shearabk 
said members. 

5. Tubular string according to Chans 1 or 
3 characterized in that die said traunversery 
extending shearabk portions and die trans- 
versely e xt e ndi ng cnuyhn g portions are in die 80 
form of chrumferentislry spaced transi 
extending segmental portions in mu t ua l 
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6. Tubular string according to claims 2 to 
5 characterized by means for preventing sub- 
stantial relative rotation between the inner and 
outer members to maintain the 



60 3. Tubular string according to claims 1 and 
2, characterized in that one of said members 
has upper and lower longitudinally spaced 
transversely extending shearabk portions in- 
tegral therewith and extending at least « 

65 part thercaround, die other member having a 



the arable pcrtioQ$ of both members in align- 
ment when die segmental coupimg portions 
are located between said longitudinally spaced 
shearahle portions. 

7. Tubular string according to claims 1 and 
5 characterized in that one of said members is 
provided with a plurality of atop segments 
integral therewith, loaghudmally spaced and 
in alignment with a plurality of shearahle seg- 
ments, the ecnplmg segments of the other 
member being movable tangrradmaDy through 
the spaces between the stop segments and 
shearable segments and, when in normal 
operation, bring located on die side of said 
shearable segments remote from said scop 
segments to engage said shearsble segments. 

g. Tubular suing according to dahss 1 to 
3 characterized in mat one member has a plur- 
ality of transversal stop srgmrntit, a plurality 
of drcumferenrJally apaced transversely ex- 
tending shearable segments in alignment with 
the atop segments and spaced therefrom and 
also a transversely extending shearable portion 
integral therewith, tooghudinafry spaced from 
die shearable segments on the side thereof 
remcie from the stop segments, and die other 
member has drcumferenriaJly spaced coupling 
segments movable lonstudmalry through die 
sracts left between the stop segments and 
fhtarabie segments so that they can be posi- 
tioned between the said shearabk segments 
and raid shearable portion and in ali gnmen t 
with said shearable se gm ents and atop sea> 120 
menta. 

9. Tubular string according to dahn 7 
characterized tn that segmental locking ele- 
ments are arranged in the cicu referential 
traces between the said stop segments and 125 
shearable segments to prevent substantial 
rilaore rotation between the two members tn 
maintain the coupling segment^ lonatuchnally 
aligned with the thearame segments and atop 
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10. Tubular atring iccordtag to da fat 7, 
characterized a that the nid cansvpraely ex- 
tending afaearable porooa is ia the ten of a 
ckcuaflexvstitliy canthwous ring- 

11. A tubular ming sdapted cp be disposed 
fa t well bare «jbstmrisl& as described and 
u fflustrattd m the accoapeBying dxawagt. 

Dated to 14th day of April, 1956. 



F U^roT^BOULY&HAlG, 
10, Hew Goon, Lincoln's Inn, 

Quartered Paanx Acesia, 
Reference he* been Erected fa^_ 
of section 9, fubsectiaa (1) of the Pants Act, 
1949, to Patent No, 769,788. 
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